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The present invention discloses a medical stapler using a staple cartridge assembly comprising a cutting push rod, a first jaw, a
second jaw, a firing block, a cutter and a driving mechanism. The first jaw is provided with a limiting portion at a proximal end; the
cutter is provided with a securing portion; when the firing block is located at a proximal end of the staple cartridge assembly, the
cutting push rod drives the cutter and the firing block together to move toward the staple cartridge assembly's distal end; when the
firing block is located at the distal end of the staple cartridge assembly, the driving mechanism drives the cutter and the first jaw to
move relative to each other; and the limiting portion and the securing portion resist against each other to restrict the cutter from
continuing moving toward the staple cartridge assembly's distal end.
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ABSTRACT

The present invention discloses a medical stapler using a staple cartridge assembly
comprising a cutting push rod, a first jaw, a second jaw, a firing block, a cutter and a
driving mechanism. The first jaw is provided with a limiting portion at a proximal end; the
cutter is provided with a securing portion; when the firing block is located at a proximal
end of the staple cartridge assembly, the cutting push rod drives the cutter and the firing
block together to move toward the staple cartridge assembly’s distal end; when the firing
block is located at the distal end of the staple cartridge assembly, the driving mechanism
drives the cutter and the first jaw to move relative to each other; and the limiting portion
and the securing portion resist against each other to restrict the cutter from continuing
moving toward the staple cartridge assembly’s distal end.

(FIG. 17)
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STAPLE CARTRIDGE ASSEMBLY AND MEDICAL STAPLER
USING THE STAPLE CARTRIDGE ASSEMBLY

CROSS-REFERENCE TO RELATED APPLICATION
[0001] Not applicable.

TECHNICAL FIELD
[0002] The present invention belongs to the field of medical instruments, and more
particularly, relates to a staple cartridge assembly and a medical stapler using the staple

cartridge assembly.

BACKGROUND

[0003] A medical stapler is a medical instrument that is commonly used in surgical
operations on intestinal and other physiological tissues. It is an alternative medical device to
the traditional manual suture device. Owing to the development of modern technology and
the improvement of production technology, the medical stapler currently used in clinical
practice is reliable in quality and convenient to usc with appropriate tightness, and
especially has the advantages such as high suture speed, easy operation and few side effects
and surgical complications. Sometimes, the medical stapler can be used to remove the
Iesions of tumors that could not be surgically removed in the past. Therefore, the medical
stapler is highly favored and admired by clinical surgeons at home and abroad. Its
performance variation has a crucial effect on the overall surgical results.

[0004] In the prior art, a linear medical stapler for the minimally invasive surgery includes
an instrument platform and a staple cartridge assembly cooperating with the instrument

platform. The instrument platform includes a housing and a firing handle pivotally disposed
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on the housing. A relatively movable pushing rod is provided in the housing and can push
the staple cartridge assembly located at a front end of the housing for cutting and suturing.
[0005] Specifically, the staple cartridge assembly includes a staple cartridge channel and
an anvil pivotally connected to the staple cartridge channel. A staple cartridge is disposed
detachably on the staple cartridge channel.

[0006] The staple cartridge assembly further includes a staple cartridge connector for
connecting the instrument platform, the staple cartridge channel, the anvil, and the staple
cartridge. A relatively movable cutting push rod is disposed in the staple cartridge
connector. The cutting push rod is mated with the pushing rod and a cutter is fixed to a
distal end of the cutting push rod. The cutter advances to close the staple cartridge and the
anvil for cutting tissues between the staple cartridge and the anvil, and to drive a firing
block for pushing staple pushing pieces out of the staple cartridge in sequence; and the
staple pushing pieces in turn push staples out of the staple cartridge to allow the staples to
be stapled on the tissues.

[0007] After the cutting and suturing operations above are completed by a doctor, the
medical stapler needs to be reset at first, and then the staple cartridge assembly needs to be
replaced for the next cutting and suturing procedures using the medical stapler. However,
some careless or inexperienced doctors may perform the operations followed without
replacing the fired staple cartridge assembly, which may lead to medical accidents, that is,

suturing is not performed after the cutting.

SUMMARY
[0008] An object of the present invention is to provide a staple cartridge assembly and a
medical stapler using the staple cartridge assembly.
[0009] To achieve one of the above objects of the present invention, an embodiment of the
present invention provides a staple cartridge assembly, comprising:
[0010] a staple cartridge connector, which comprises a housing and a cutting push rod
located in the housing;
[0011] a first jaw and a second jaw, both of which are located at a distal end of the staple
cartridge connector and are capable of being opened/closed;
[0012] a firing block, which is movably disposed in the first jaw or the second jaw;
[0013] a cutter, which is located at a distal end of the cutting push rod, and can push the
firing block to move under the action of the cutting push rod; and

[0014] a driving mechanism,
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[0015] wherein the first jaw is provided with a limiting portion at a proximal end; the
cutter is provided with a securing portion; when the firing block is located at a proximal end
of the staple cartridge assembly, the cutting push rod drives the cutter and the firing block
together to move toward a distal end of the staple cartridge assembly; when the firing block
is located at the distal end of the staple cartridge assembly, the driving mechanism drives
the cutter and the first jaw to move relative to each other; and the limiting portion and the
securing portion resist against cach other to restrict the cutter from continuing moving
toward the distal end of the staple cartridge assembly.

[0016] As a further improvement to an embodiment of the present invention, when the
firing block is located at the proximal end of the staple cartridge assembly and the cutter
does not contact the firing block, the driving mechanism drives the cutter and the first jaw to
move relative to cach other, and the securing portion enters the limiting portion; and then
when the cutting push rod drives the cutter to continue moving toward the distal end of the
staple cartridge assembly, the firing block abuts against and drives the cutter to shift toward
a side away from the first jaw, and the securing portion is separated from the limiting
portion.

[0017] As a further improvement to an embodiment of the present invention, the first jaw
comprises a staple cartridge channel and a staple cartridge, which are connected; the second
jaw is an anvil; and the limiting portion is located at the staple cartridge channel.

[0018] As a further improvement to an embodiment of the present invention, the driving
mechanism is a driving member connected to the housing; the cutting push rod is provided
with a boss at a sidc closc to the driving member; and when the boss moves toward the
distal end of the staple cartridge assembly and to the driving member, the driving member
drives the cutting push rod to shift toward a side away from the driving member, so that the
cutter shifts toward a side close to the staple cartridge channel to allow the securing portion
to enter the limiting portion.

[0019] As a further improvement to an embodiment of the present invention, the firing
block is provided with a first resisting portion at a proximal end; the cutter is provided with
a second resisting portion at a distal end; and when the first resisting portion and the second
resisting portion resist against cach other, the firing block drives the cutter to move toward a
side away from the staple cartridge channel to allow the securing portion to be separated
from the limiting portion.

[0020] As a further improvement to an embodiment of the present invention, at least one of

the first resisting portion and the second resisting portion is provided with a guiding portion.
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[0021] As a further improvement to an embodiment of the present invention, one of the
securing portion and the limiting portion is a protrusion, and the other is a groove.

[0022] As a further improvement to an embodiment of the present invention, the securing
portion is a protrusion, which comprises a first slope at a proximal end; the limiting portion
is a groove, which comprises a second slope at a proximal end; and the first slope and the
second slope are same in gradient.

[0023] As a further improvement to an embodiment of the present invention, the protrusion
comprises a first plane at a distal end; the groove comprises a second plane at a distal end;
and when the protrusion is located at the most distal end of the groove, the first plane and
the second plane interfere with cach other to restrict the protrusion from being separated
from the groove.

[0024] As a further improvement to an embodiment of the present invention, the driving
member is an clastic piece; when the boss moves toward the distal end of the staple
cartridge assembly and to the clastic piece, the elastic piece drives the cutting push rod to
shift toward a side away from the elastic piece; and when the firing block abuts against the
cutter, the firing block drives the cutter to shift toward a side away from the staple cartridge
channel to allow the cutting push rod to reset, and the boss drives the elastic piece to deform
toward a side away from the boss.

[0025] As a further improvement to an embodiment of the present invention, the cutting
push rod is provided with notches on two sides of the boss; and when the elastic piece is
separated from the boss, the clastic piecce enters the notches and the elastic piece maintains
an initial statc.

[0026] As a further improvement to an embodiment of the present invention, the elastic
piece is a U-shaped clastic piece.

[0027] As a further improvement to an embodiment of the present invention, the driving
mechanism is a compression spring that is located at the proximal end of the staple cartridge
assembly and connected to the staple cartridge channel and the anvil; when the cutting push
rod drives the cutter to move toward the distal end of the staple cartridge assembly and to
the limiting portion, the compression spring drives the staple cartridge channel to shift
toward a side close to the securing portion to allow the securing portion to enter the limiting
portion.

[0028] As a further improvement to an embodiment of the present invention, the firing
block is provided with a first contact portion at its proximal end; the cutter is provided with

a second contact portion at its distal end; and when the first contact portion and the second
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contact portion resist against each other, the firing block drives the cutter to shift toward a
side away from the staple cartridge channel to allow the securing portion to be separated
from the limiting portion.

[0029] As a further improvement to an embodiment of the present invention, at least one of
the first contact portion and the second contact portion is provided with a guiding portion.
[0030] As a further improvement to an embodiment of the present invention, the limiting
portion comprises a receiving groove located in an outer surface of the staple cartridge
channel; the securing portion comprises a first end of the cutter; the first end is located at
the outer surface of the staple cartridge channel; when the cutter moves to the receiving
groove, the compression spring acts on the staple cartridge channel to allow the first end to
enter the receiving groove; and when the firing block abuts against the cutter, the firing
block drives the first end to shift toward a side away from the staple cartridge channel to
allow the first end to be separated from the receiving groove.

[0031] As a further improvement to an embodiment of the present invention, the limiting
portion further comprises a recessed portion located at a distal end of the receiving groove;
the securing portion further comprises a bulging portion located at a distal end of the first
end; and when the first end is located in the receiving groove and the cutter continues to
move toward the distal end of the staple cartridge assembly, the bulging portion and the
recessed portion are engaged with each other.

[0032] As a further improvement to an embodiment of the present invention, the limiting
portion comprises two recessed portions that are symmetrically distributed at the distal end
of the receiving groove; and the securing portion compriscs two bulging portions that are
symmetrically distributed at the distal end of the first end.

[0033] As a further improvement to an embodiment of the present invention, the driving
mechanism comprises two compression springs that are symmetrically distributed on two
sides of the cutter.

[0034] To achieve one of the above objects of the present invention, an embodiment of the
present invention provides a medical stapler, which comprises the staple cartridge assembly
according to any of the technical solutions above.

[0035] Compared with the prior art, the present invention has the following beneficial
effects: at least in a secondary firing process in an embodiment of the present invention, the
driving mechanism drives the cutter and the first jaw to move relative to each other, so that
the limiting portion and the securing portion resist against each other to restrict the cutter

from continuing moving toward the distal end of the staple cartridge assembly. As a result,
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doctors can be effectively prevented from closing the medical stapler without replacing the
fired staple cartridge assembly, thereby avoiding medical accidents or damages to normal

tissues; and a simple and effective structure is achieved.

BRIEF DESCRIPTION OF THE DRAWINGS
[0036] Fig. 1 is a schematically structural diagram of a medical stapler according to an
embodiment of the present invention;
[0037] Fig. 2 is a schematically partially exploded structural diagram of a staple cartridge
assembly according to an embodiment of the present invention;
[0038] Fig. 3 is a schematic diagram of a staple cartridge channel according to an
embodiment of the present invention;
[0039] Fig. 4 is a schematic diagram of a combination of a staple cartridge channel, a
staple cartridge and an anvil according to an embodiment of the present invention;
[0040] Fig. 5 is a sectional view along K-K in Fig. 4;
[0041] Fig. 61is a sectional view along L-L in Fig. 5;
[0042] Fig. 7 is a schematically exploded diagram of a staple cartridge assembly according
to a first embodiment of the present invention;
[0043] Fig. 8 is a schematic diagram of a combination of a cutting push rod, a cutter and a
firing block according to the first embodiment of the present invention;
[0044] Fig. 9 is a schematic diagram of a staple cartridge channel according to the first
embodiment of the present invention;
[0045] Fig. 10 is a schematic diagram of the staplc cartridge assembly according to the first
embodiment of the present invention, which is in an initial state;
[0046] Fig. 11 is a sectional view along A1-Al in Fig. 10;
[0047] Fig. 12 is an enlarged view of a partial area in Fig. 11;
[0048] Fig. 13 is a sectional view along A2-A2 in Fig. 10;
[0049] Fig. 14 is an enlarged view of a partial areca in Fig. 13;
[0050] Fig. 15 is a schematic diagram of the staple cartridge assembly according to the first
embodiment of the present invention, which enters a closing process;
[0051] Fig. 16 is a sectional view along B1-B1 in Fig. 15;
[0052] Fig. 17 is an enlarged view of a partial arca in Fig. 16;
[0053] Fig. 18 1is a sectional view along B2-B2 in Fig. 15;
[0054] Fig. 19 is an enlarged view of a partial arca in Fig. 18;
[0055] Fig. 20 is a schematic diagram of the staple cartridge assembly according to the first

6
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embodiment of the present invention, which is continuously closed,;

[0056] Fig. 21 is a sectional view along C1-C1 in Fig. 20;

[0057] Fig. 22 is an enlarged view of a partial area in Fig. 21;

[0058] Fig. 23 is a sectional view along C2-C2 in Fig. 20;

[0059] Fig. 24 is an enlarged view of a partial area in Fig. 23;

[0060] Fig. 25 is a schematic diagram of the staple cartridge assembly according to the first
embodiment of the present invention, which is fully closed;

[0061] Fig. 26 is a sectional view along D1-D1 in Fig. 25;

[0062] Fig. 27 is an enlarged view of a partial area in Fig. 26;

[0063] Fig. 28 is a sectional view along D2-D2 in Fig. 25;

[0064] Fig. 29 is an enlarged view of a partial area in Fig. 28;

[0065] Fig. 30 is a schematic diagram of the staple cartridge assembly according to the first
embodiment of the present invention, which enters a secondary closing process;

[0066] Fig. 31 is a sectional view along E1-E1 in Fig. 30;

[0067] Fig. 32 is an enlarged view of a partial area in Fig. 31;

[0068] Fig. 33 is a sectional view along E2-E2 in Fig. 30;

[0069] Fig. 34 is an enlarged view of a partial area in Fig. 33;

[0070] Fig. 35 is a schematically exploded diagram of a staple cartridge assembly
according to a second embodiment of the present invention;

[0071] Fig. 36 is a schematic diagram of a combination of a cutting push rod, a cutter and a
firing block according to the second embodiment of the present invention;

[0072] Fig. 37 is a schematic diagram of a staple cartridge channel according to the second
embodiment of the present invention;

[0073] Fig. 38 is a schematic diagram of the staple cartridge assembly according to the
second embodiment of the present invention, which is in an initial state;

[0074] Fig. 39 is a sectional view along F1-F1 in Fig. 38;

[0075] Fig. 40 is an enlarged view of a partial area in Fig. 39;

[0076] Fig. 41 is a sectional view along F2-F2 in Fig. 38;

[0077] Fig. 42 is an enlarged view of a partial area in Fig. 41;

[0078] Fig. 43 is a bottom view of the staple cartridge assembly according to the second
embodiment of the present invention, which is in the initial state;

[0079] Fig. 44 is an enlarged view of a partial area in Fig. 43;

[0080] Fig. 45 is a schematic diagram of the staple cartridge assembly according to the

second embodiment of the present invention, which enters a closing process;
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[0081] Fig. 46 is a sectional view along G1-G1 in Fig. 45;

[0082] Fig. 47 is an enlarged view of a partial area in Fig. 46;

[0083] Fig. 48 is a sectional view along G2-G2 in Fig. 45;

[0084] Fig. 49 is an enlarged view of a partial area in Fig. 48;

[0085] Fig. 50 is a bottom view of the staple cartridge assembly according to the second
embodiment of the present invention, which enters the closing process;

[0086] Fig. 51 is an enlarged view of a partial area in Fig. 50;

[0087] Fig. 52 is a schematic diagram of the staple cartridge assembly according to the
second embodiment of the present invention, which is fully closed,;

[0088] Fig. 53 is a sectional view along H1-H1 in Fig. 52;

[0089] Fig. 54 is an enlarged view of a partial area in Fig. 53;

[0090] Fig. 55 is a sectional view along H2-H2 in Fig. 52;

[0091] Fig. 56 is an enlarged view of a partial area in Fig. 55;

[0092] Fig. 57 is a bottom view of the staple cartridge assembly according to the second
embodiment of the present invention, which is fully closed;

[0093] Fig. 58 is an enlarged view of a partial area in Fig. 57;

[0094] Fig. 59 is a schematic diagram of the staple cartridge assembly according to the
second embodiment of the present invention, which enters the secondary closing process;
[0095] Fig. 60 is a sectional view along J1-J1 in Fig. 59;

[0096] Fig. 61 is an enlarged view of a partial area in Fig. 60;

[0097] Fig. 62 is a sectional view along J2-J2 in Fig. 59;

[0098] Fig. 63 is an cnlarged vicw of a partial area in Fig. 62;

[0099] Fig. 64 is a bottom view of the staple cartridge assembly according to the second
embodiment of the present invention, which enters the secondary closing process; and

[00100] Fig. 65 is an enlarged view of a partial area in Fig. 64.

DETAILED DESCRIPTION
[00101] The present invention will be described in detail below with reference to the
specific embodiments shown in the drawings. However, these embodiments are not intended
to limit the present invention. Any structural, method, or functional variations made by
those of ordinary skills in the art according to these embodiments shall fall within the
protection scope of the present invention.
[00102] In the present invention, terms indicating positions and directions are described

with an instrument operator as a reference, where an end close to the operator is designated
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as a proximal end, and an end away from the operator is designated as a distal end.

[00103] In each illustration of the present invention, for case of illustration, certain
dimensions of a structure or portion may be scaled up relative to other structures or
portions. Therefore, this is merely intended to illustrate the basic structure of the subject
matter of the present invention.

[00104] As used hercin, "upper”, "above", "lower", "below” and other terms indicating
relative positions in space are used to describe a relationship between a unit or feature
relative to another unit or feature as shown in the drawings for case of illustration. The
terms indicating the relative positions in space may be intended to include various
orientations of a device in use or operation, in addition to the orientations shown in the
drawings. For example, if the device in a drawing is turned over, a unit described as "below"
or "beneath" other units or features will be "above" other units or features. Accordingly, the
exemplary term "below" may encompass both the orientations of above and below. The
device may be oriented in other ways (rotated by 90 degrees or facing other orientations),
and the space-related description terms used herein will be correspondingly explained.
[00105] In the embodiments of the present invention, the medical stapler according to the
present invention is explained in detail by taking an endoscopic surgical cutting stapler as
an example. However, it should be noted that the technical spirit involved in the following
embodiments can be alternatively applied to other forms of staplers.

[00106] As shown in Fig. 1 and Fig. 2, the medical stapler is configured to apply a plurality
of staples to the physiological tissues of a human body while correspondingly cutting the
physiological tissues. The medical stapler includcs an instrument platform 10, a rotation
ring 20 mated with the instrument platform 10, and a firing handle 30 pivotally connected to
the instrument platform 10.

[00107] A pushing rod (not labeled) is disposed in the instrument platform 10, and the
pushing rod may move relative to a housing of the instrument platform 10 under the action
of the firing handle 30.

[00108] The instrument platform 10 is further provided with a staple cartridge assembly 40
at a distal end, and the staple cartridge assembly 40 is detachably connected to the
instrument platform 10.

[00109] The staple cartridge assembly 40 includes a staple cartridge 41, an anvil 42, a staple
cartridge channel 43, a staple cartridge connector 44, a cutter 45, and a joint 46 disposed at
a distal end of the staple cartridge connector 44. By controlling the rotation direction and

rotation angle of the joint 46, an area defined by the staple cartridge 41 and the anvil 42 may
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rotate relative to the staple cartridge connector 44 to adapt to a multi-angle cutting and
stapling operation.

[00110] Of course, there can also be no joint 46 in the instrument where the staple cartridge
assembly 40 cannot swing.

[00111] The staple cartridge channel 43 defines a support channel to receive the staple
cartridge 41 therein in a mountable manner, and the staple cartridge channel 43 is
configured to connect the staple cartridge 41 to the staple cartridge connector 44.

[00112] In this embodiment, the staple cartridge 41 and the anvil 42 are configured to be
rotatable relatively. When the staple cartridge 41 and the anvil 42 are rotated to an open
state, target physiological tissues to be operated can be placed between the staple cartridge
41 and the anvil 42; and then, by rotating the staple cartridge 41 and the anvil 42 to a closed
state, the target physiological tissues therebetween are clamped for subsequent cutting and
suturing operations.

[00113] When the medical stapler/staple cartridge assembly 40 is in an initial state, the tail
at a proximal end of the anvil 42 was applied an external force to keep the anvil 42 and the
staple cartridge 41 open, and the cutter 45 is located at the proximal end of the staple
cartridge assembly 40.

[00114] When the medical stapler/staple cartridge assembly 40 is in an closed state, the
anvil 42 and the staple cartridge 41 are closed under the driving of the cutter 45, and may
clamp the target physiological tissues therebetween; and the cutter 45 moves a certain
distance toward the distal end of the medical stapler/staple cartridge assembly 40 with
respect to the cutter 45 in the initial statc, but remains at the proximal end of the staple
cartridge assembly 40 on a whole.

[00115] When the medical stapler/staple cartridge assembly 40 is in a firing state, the anvil
42 and the staple cartridge 41 still keep closed; and the cutter 45 moves from the proximal
end of the staple cartridge assembly 40 to the distal end to cut the clamped physiological
tissues, and may be limited to stop moving at the distal end of the staple cartridge assembly
40.

[00116] As shown in Fig. 2, the staple cartridge channel 43 includes a first resisting surface
432, which is away from the anvil 42 and cooperates with a first end 451 of the cutter 45;
and the anvil 42 includes a second resisting face, which opposites to an anvil face and
cooperates with a second end 452 of the cutter 45.

[00117] The staple cartridge 41, the anvil 42, and the staple cartridge channel 43 are formed

with cutter receiving grooves 411, 421 and 431 respectively that cooperate with the cutter
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45. The cutter receiving grooves 411, 421 and 431 extend from the proximal ends of the
staple cartridge 41, the anvil 42, and the staple cartridge channel 43 to the distal ends,
respectively. When the staple cartridge 41 and the anvil 42 are closed, the cutter receiving
grooves 411, 421 and 431 may cooperate to form a channel, which allows the cutter 45 to
move in a direction from the proximal end of the staple cartridge assembly 40 toward the
distal end thereof, or in a direction from the distal end of the staple cartridge assembly 40
toward the proximal end thercof.

[00118] The staple cartridge assembly 40 further includes a cutting push rod 47 connected to
the proximal end of the cutter 45. The cutting push rod 47 may drive the cutter 45 to move
from the proximal ends to the distal ends, or from the distal ends to the proximal ends, of
the cutter receiving grooves 411, 421 and 431. In this process, the cutter receiving grooves
411, 421 and 431 provide a movement path for the cutter 45 and the cutting push rod 47
while guiding the cutter 45 and the cutting push rod 47. As the area defined by the anvil 42
and the staple cartridge 41 rotates by a certain angle relative to the staple cartridge
connector 44, the cutting push rod 47 is also bent at a certain angle, so that the cutter 45
may smoothly move toward the distal end of the medical stapler.

[00119] In this embodiment, referring to Fig. 3 to Fig. 6, the staple cartridge channel 43 is
provided with a stop portion 434 at a proximal end. When the staple cartridge channel 43
and the staple cartridge 41 cooperate with each other, the stop portion 434 restricts the
staple cartridge 41 from being scparated from the staple cartridge channel 43 along a
direction in which the staple cartridge 41 and the staple cartridge channel 43 are superposed.
[00120] Here, the proximal cnd of the staple cartridge 41 is suppressed by the stop portion
434, and during the firing of the medical stapler, the proximal end of the staple cartridge 41
will not deform and upwarp, so that the entire firing operation process is smoother.

[00121] The staple cartridge channel 43 is surrounded by a bottom 4301 and two side walls
(4302, 4303) connected to the bottom 4301, and the stop portion 434 are located at sides of
the side walls (4302, 4303) away from the bottom 4301 respectively.

[00122] The staple cartridge assembly 40 includes two stop portions 434 at the two side
walls (4302, 4303) respectively, and the two stop portions 434 are disposed symmetrically
to stably limit the proximal end of the staple cartridge 41.

[00123] In this embodiment, the stop portion 434 is a projection 434, which has one end
connected to one side wall 4302, and the other end extending toward the other side wall
4303.

[00124] The projection 434 is provided with a chamfered portion 4341 at a distal end.

11

Date Regue/Date Received 2020-06-02



10

15

20

25

30

CA 03084199 2020-06-02

[00125] Here, the chamfered portion 4341 is a slope 4341 inclined toward the proximal end
of the bottom 4301 of the staple cartridge channel 43.

[00126] When the staple cartridge 41 is assembled into the staple cartridge channel 43, the
proximal end of the staple cartridge 41 is first inserted into the staple cartridge channel 43.
At this time, the proximal end of the staple cartridge 41 may be assembled into the staple
cartridge channel 43 through the slope 4341.

[00127] A first surface 4343 of the projection 434 close to the bottom 4301 is a plane, and is
parallel to the bottom 4301. As such, when the staple cartridge 41 is assembled into the
staple cartridge channel 43, the projection 434 may be stably fitted to the surface of the
staple cartridge 41.

[00128] A second surface 4342 of the projection 434 away from the bottom 4301 is a plane,
and is flush with the side edges of the side walls (4302, 4303) away from the bottom 4301.
As such, the projection 434 is prevented from blocking the anvil 42 during the closing of the
staple cartridge assembly 40.

[00129] Referring to Fig. 7 to Fig. 9, in an embodiment of the present invention, the staple
cartridge assembly 40 further includes a first jaw (not labeled), a second jaw (not labeled), a
firing block 49 and a driving mechanism 50, wherein the first and second jaws are located at
the distal end of the staple cartridge connector 44 and are capable of being opened/closed.
[00130] The firing block 49 is movably disposed in the first jaw or the second jaw. The
cutter 45 can push the firing block 49 to move under the action of the cutting push rod 47,
thereby sequentially push staple pushing pieces (not labeled) out of the staple cartridge 41,
and the staple pushing picces in turn push staples out of the staple cartridge 41 and staple
the staples to the tissues.

[00131] Here, with an example that the first jaw includes the staple cartridge channel 43 and
the staple cartridge 41 which are connected and the second jaw is the anvil 42, the firing
block 49 is located in the staple cartridge 42, but it is not limited thereto.

[00132] Referring to Fig. 8 and Fig. 9, the first jaw is provided with a limiting portion 432 at
its proximal end, and the cutter 45 is provided with a securing portion 453.

[00133] Here, the description is given with an example that the staple cartridge channel 43
is provided with a limiting portion 432 at the proximal end, but it is not limited thereto.
[00134] When the firing block 49 is located at a proximal end of the staple cartridge
assembly 40, the cutting push rod 47 drives the cutter 45 and the firing block 49 together to
move toward a distal end of the staple cartridge assembly 40. When the firing block 49 is
located at the distal end of the staple cartridge assembly 40, the driving mechanism 50
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drives the cutter 45 and the first jaw to move relative to each other. The limiting portion 432
and the securing portion 453 resist against cach other to restrict the cutter 45 from
continuing moving toward the distal end of the staple cartridge assembly 40.

[00135] Here, when the cutter 45 moves toward the distal end of the staple cartridge
assembly 40 for the first time (that is, the firing block 49 is located at the proximal end of
the staple cartridge assembly), the cutting push rod 47 drives the cutter 45 and the firing
block 49 together to move toward the distal end of the staple cartridge assembly 40. When
the cutter 45 moves toward the distal end of the staple cartridge assembly 40 for the second
time (that is, replacement with a new staple cartridge assembly 40 is not completed, and the
firing block 49 has completed firing and is located at the distal end of the staple cartridge
assembly 40), the driving mechanism 50 may drive the securing portion 453 and the limiting
portion 432 to resist against each other to restrict the cutter 45 from continuing moving
toward the distal end of the staple cartridge assembly 40. Therefore, the doctor is effectively
prevented from firing again after the firing has been completed, thereby avoiding medical
accidents or damages to normal tissues; and a simple and effective structure is achieved.
[00136] Next, the cooperation between the cutter 45 and the firing block 49 when the cutter
45 moves toward the distal end of the staple cartridge assembly 40 for the first time will be
described.

[00137] In an example, a distance between the firing block 49 and the cutter 45 is large in an
initial state. When the firing block 49 is located at the proximal end of the staple cartridge
assembly 40 and the cutter 45 does not contact the firing block 49, the driving mechanism
50 drives the cutter 45 and the first jaw to move rclative to cach other; and the securing
portion 453 enters the limiting portion 432 to cause the staple cartridge assembly 40 to enter
a secure state. Then, when the cutting push rod 47 drives the cutter 45 to continue moving
toward the distal end of the staple cartridge assembly 40, the firing block 49 abuts against
and drives the cutter 45 to shift toward a side away from the first jaw, and the securing
portion 453 is separated from the limiting portion 432, thereby releasing the staple cartridge
assembly 40 from the secure state.

[00138] That is to say, during the first movement of the cutter 45 toward the distal end of
the staple cartridge assembly 40, the securing portion 453 has entered the limiting portion
432, and then, the firing block 49 acts on the cutter 45 to drive the securing portion 453 to
get separated from the limiting portion 432 for subsequent normal cutting and suturing
operation, but it is not limited thereto.

[00139] In another example, the distance between the firing block 49 and the cutter 45 is
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small in the initial state. When the cutter 45 moves toward the distal end of the staple
cartridge assembly 40 for the first time, the firing block 49 has contacted the cutter 45 and
driven the cutter 45 to move to the distal end of the staple cartridge assembly 40, before the
securing portion 453 enters the limiting portion 432 to cause the staple cartridge assembly
enter the secure state. That is, during the first movement of the cutter 45 toward the distal
end of the staple cartridge assembly 40, the limiting portion 432 can not restrict the securing
portion 453, and the instrument may be fired at this time. After the firing is completed, the
firing block 49 remains at the distal end of the staple cartridge assembly 40. If the cutter 45
is driven to move again toward the distal end of the staple cartridge assembly 40 at this
time, the driving mechanism 50 may drive the limiting portion 432 and the securing portion
453 to resist against each other to cause the staple cartridge assembly 40 to enter the secure
state, since the firing block 49 is located at the distal end of the staple cartridge assembly 40
and is unable to act on the cutter 45.

[00140] There are many embodiments of the staple cartridge assembly 40 of the present
invention. Two of the embodiments of the staple cartridge assembly 40 of the present
invention will be described below.

[00141] For convenience of explanation, both embodiments are described with an example
that “a distance between the firing block 49 and the cutter 45 is relatively larger”. That is,
before the firing block 49 interacts with the cutter 45, the securing portion 453 enters the
limiting portion 432 to cause the staple cartridge assembly 40 to enter the secure state.
[00142] In conjunction with Fig. 10 to Fig. 34 which show the schematic diagrams of the
staple cartridge assembly 40 according to a first cmbodiment of the present invention.
[00143] In this embodiment, with reference to Fig. 10 to Fig. 19, the driving mechanism 50
is a driving member 50 connected to the housing 48, and the cutting push rod 47 is provided
with a boss 471 at a side close to the driving member 50. When the boss 471 moves toward
the distal end of the staple cartridge assembly 40 and to the driving member 50, the driving
member 50 drives the cutting push rod 47 to shift toward a side away from the driving
member 50, so that the cutter 45 shifts toward a side close to the staple cartridge channel 43
to cause the securing portion 453 to enter the limiting portion 432.

[00144] Referring to Fig. 12, the firing block 49 is provided with a first resisting portion 491
at a proximal end, and the cutter 45 is provided with a second resisting portion 454 at a
distal end. When the first resisting portion 491 and the second resisting portion 454 resist
against each other, the firing block 49 drives the cutter 45 to shift toward a side away from

the staple cartridge channel 43, so that the securing portion 453 is separated from the
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limiting portion 432.

[00145] Here, the second resisting portion 454 is a raised post extending in a direction from
the proximal end of the staple cartridge assembly 40 toward the distal end.

[00146] At least one of the first resisting portion 491 and the second resisting portion 454 is
provided with a guiding portion. Here, an arcuate face 4911 at the proximal end of the first
resisting portion 491 is taken as the guiding portion 4911, and when the cutter 45 moves
toward the distal end of the staple cartridge assembly 40 relative to the firing block 49, the
firing block 49 smoothly lifts up the cutter 45 through the guiding portion 4911, thereby
causing the securing portion 453 to move up and get separated from the limiting portion
432.

[00147] One of the securing portion 453 and the limiting portion 432 is a protrusion, and the
other is a groove.

[00148] In this embodiment, referring to Fig. 14 (in conjunction with Fig. 8 and Fig. 9), the
securing portion 453 is a protrusion 453. Preferably, two protrusions 453 are symmetrically
disposed on the left and right sides of the cutter 45, with each protrusion 453 including a
first slope 4531 at a proximal end.

[00149] The limiting portion 432 is a groove 432. Preferably, two grooves 432 are
symmetrically disposed on two sides of the cutter receiving groove 431 of the staple
cartridge channel 43, with each groove 432 including a second slope 4321 at a proximal
end. The first slope 4531 and the second slope 4321 are same in gradient.

[00150] The protrusion 453 includes a first plane 4532 at a distal end, and the groove 432
includes a second planc 4322 at a distal cnd.

[00151] Preferably, an included angle between the first plane 4532 and a bottom face (not
labeled) of the protrusion 453 and having an opening facing a proximal direction is an acute
angle or a right angle. Similarly, an included angle between the second plane 4522 and a
bottom face (not labeled) of the groove 453 is an acute angle or a right angle. As such, a
more reliable limiting effect is achieved between the limiting portion 432 and the securing
portion 453.

[00152] Here, when the cutter 45 moves toward the distal end of the staple cartridge
assembly 40 for the first time, the protrusion 453 enters the groove 432. As the cutter 45
continues moving toward the distal end, the firing block 49 in turn drives the cutter 45 to
move up, and the protrusion 453 and the groove 432 do not interfere with each other in the
closing direction of the staple cartridge assembly 40, so that the protrusion 453 may be

separated from the groove 432 easily. When the cutter 45 retreats toward the proximal end
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of the staple cartridge assembly 40 and the protrusion 453 enters the groove 432 again, the
protrusion 453 is separated from the groove 432 by means of the interaction between the
first slope 4531 and the second slope 4321. When the cutter 45 moves toward the distal end
of the staple cartridge assembly 40 again, the protrusion 453 enters the groove 432, the
firing block 49 at this time is located at the distal end of the staple cartridge assembly 40,
and the cutter 45 may not move up. As the protrusion 453 gradually moves to the most distal
end of the groove 432, the first plane 4532 and the second plane 4322 interfere with each
other, so that the protrusion 453 may not get separated from the groove 432.

[00153] In this embodiment, the driving member 50 is an clastic piece 50. In conjunction
with Figs. 15 to 19, when the boss 471 moves toward the distal end of the staple cartridge
assembly 40 and to the elastic piece 50, the elastic piece 50 drives the cutting push rod 47 to
shift toward a side away from the elastic piece 50 with the elastic piece 50 kept at the initial
state, and the securing portion 453 enters the limiting portion 432. Referring to Figs. 20 to
24, when the firing block 49 abuts against the cutter 45, the firing block 49 drives the cutter
45 to shift toward a side away from the staple cartridge channel 43 so as to reset the cutting
push rod 47. The boss 471 drives the elastic piece 50 to deform toward a side away from the
boss 471, and thus the securing portion 453 is separated from the limiting portion 432.
[00154] The cutting push rod 47 is provided with notches (a first notch 472 and a second
notch 473, in combination with Fig. 12) on two sides of the boss 471. When the elastic piece
50 is separated from the boss 471, the elastic piece 50 enters the notches and is kept at the
initial state.

[00155] It should be noted that the notches may cxtecnd from the boss 471 to two cnds of the
cutting push rod 47 respectively.

[00156] Here, in a direction from the distal end toward the proximal end of the staple
cartridge assembly, the side portion of the cutting push rod 47 includes a smoothing portion
474, the first notch 472, the boss 471, and a second notch 473 in sequence. The first notch
472 is flush with the second notch 473. The smoothing portion 474 is higher than the first
notch 472. A route that the elastic piece 50 passes through includes the first notch 472, the
boss 471, and the second notch 473.

[00157] The advantages of this design are as follows: (1) the elastic piece 50 does not apply
a force to the cutting push rod 47 at the first notch 472 and the second notch 473, thereby
avoiding affecting a traveling path of the cutting push rod 47 at these areas; (2) the elastic
piece 50 has a certain degree of deformation to adapt to a narrow space in the housing 48;

and (3) the smoothing portion 474 is maintained at a large height to ensure the strength of
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the cutting push rod 47.

[00158] Preferably, the elastic piece 50 is an U-shaped clastic piece. Two movable ends 502
(in conjunction with Fig. 12) of the elastic piece 50 are respectively engaged with the
housing 48. A resisting end 501 of the elastic piece 50 is disposed close to the cutting push
rod 47 and interacts with the boss 471.

[00159] It can be understood that in other embodiments, the driving member 50 may be a
rigid member. At this time, when the boss 471 moves toward the distal end of the staple
cartridge assembly 40 and to the rigid member, the rigid member drives the cutting push rod
47 to shift toward a side away from the rigid member, and the securing portion 453 enters
the limiting portion 432. When the firing block 49 abuts against the cutter 45, the firing
block 49 drives the cutter 45 to shift toward a side away from the staple cartridge channel 43
for resetting the cutting push rod 47. Meanwhile, the rigid member is separated from the
boss 471, and the securing portion 453 is separated from the limiting portion 432.

[00160] The working principle of the staple cartridge assembly 40 of this embodiment will
be described in detail below.

[00161] Referring to Figs. 10 to 14, when the staple cartridge assembly 40 is in the initial
state of first firing, the firing block 49 and the cutter 45 are both located at the proximal end
of the staple cartridge assembly 40; the firing block 49 does not contact the cutter 45; and
the elastic piece 50 is located in the first notch 472 and is kept at the initial state.

[00162] Referring to Figs. 15 to 19, when the staple cartridge assembly 40 enters a closing
process, the cutting push rod 47 drives the cutter 45 to move toward the distal end of the
staple cartridge assembly 40; the resisting end 501 of thc clastic picce 50 resists against the
boss 471 of the cutting push rod 47; and the elastic piece 50 acts on the distal end of the
cutting push rod 47 to shift toward the staple cartridge channel 43 side, so that the
protrusion 453 on the cutter 45 enters the groove 432, and the staple cartridge assembly 40
enters the secure state. At this time, the distal end of the second resisting portion 454 of the
cutter 45 starts to contact the guiding portion 4911 of the first resisting portion 491 of the
firing block 49, and the elastic piece 50 remains at the initial state.

[00163] Referring to Figs. 20 to 24, when the staple cartridge assembly 40 continues to
close, the cutting push rod 47 continues to drive the cutter 45 to move toward the distal end
of the staple cartridge assembly 40; the firing block 49 remains stationary; and the second
resisting portion 454 climbs up to a position above the first resisting portion 491 through the
guiding portion 4911. At this time, the cutter 45 moves up to allow the protrusion 453 to be

separated from the groove 432; and the staple cartridge assembly 40 is released from the
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secure state. Meanwhile, the boss 471 passes over the elastic piece 50 to reset the cutting
push rod 47 connected to the cutter 45; and the boss 471 of the cutting push rod 47 extrudes
the elastic piece 50 to cause the elastic piece 50 to deform toward a side away from the boss
471.

[00164] Referring to Figs. 25 to 29, when the staple cartridge assembly 40 enters a fully
closing process, the cutting push rod 47 drives the cutter 45 and the firing block 49 to move
toward the distal end of the staple cartridge assembly 40 together until the staple cartridge
assembly 40 is completely closed; the elastic piece 50 is separated from the boss 471 and
then enters the second notch 473 to return to the initial state; and then the cutting push rod
47 drives the cutter 45 and the firing block 49 to perform the cutting and suturing operation.
[00165] Referring to Figs. 30 to 34, when the staple cartridge assembly 40 enters the closing
process for the second time, the cutting push rod 47 drives the cutter 45 to move toward the
distal end of the staple cartridge assembly 40; the resisting end 501 of the elastic piece 50
resists against the boss 471 of the cutting push rod 47; and the elastic piece 50 acts on the
distal end of the cutting push rod 47 to shift toward the staple cartridge channel 43 side, so
that the protrusion 453 on the cutter 45 enters the groove 432. At this time, the firing block
49 is located at the distal end of the staple cartridge assembly 40; the cutter 45 is incapable
of moving up; the protrusion 453 may not be separated from the groove 432; and the staple
cartridge assembly 40 remains at the secure state, thereby preventing secondary firing.
[00166] Referring to Fig. 35 to Fig. 65 which show the schematic diagrams of the staple
cartridge assembly 40a according to a second embodiment of the present invention.

[00167] For convenicnce of cxplanation, similar components in the second embodiment are
designated with the same names as those in the first embodiment, and are distinguished by
different numbers.

[00168] In this embodiment, referring to Figs. 35 to 37, the driving mechanism 50 is a
compression spring 50a that is located at the proximal end of the staple cartridge assembly
40a and connects the staple cartridge channel 43a and the anvil 42a. The compression spring
50a acts on the distal ends of the staple cartridge 41 and the anvil 42, so that the first jaw
and the second jaw are open in the initial state. When the cutting push rod 47a drives the
cutter 45a to move toward the distal end of the staple cartridge assembly 40a and to the
limiting portion (including a receiving groove 432a in the outer surface of the staple
cartridge channel 43a and a recessed portion 433a at the distal end of the receiving groove
432a, see the detailed description below), the compression spring 50a drives the staple

cartridge channel 43a to shift toward a side close to the securing portion (including a first
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end 451a of the cutter 45a and a bulging portion 453a located at the distal end of the first
end 451a, see the detailed description below), causing the securing portion to enter the
limiting portion.

[00169] A first contact portion 491a is disposed at the proximal end of the firing block 49a,
and a second contact portion 454a is disposed at the distal end of the cutter 45a. When the
first contact portion 491a and the second contact portion 454a resist against each other, the
firing block 49a drives the cutter 45a to shift toward a side away from the staple cartridge
channel 43a to allow the securing portion 453a to be separated from the limiting portion
432a.

[00170] At least one of the first contact portion 491a and the second contact portion 454a is
provided with a guiding portion. Here, an arcuate face 4911a at the proximal end of the first
contact portion 491a is taken as the guiding portion 4911a. When the cutter 45a moves
toward the distal end of the staple cartridge assembly 40a with respect to the firing block
49a, the firing block 49a smoothly presses the cutter 45a down through the guiding portion
4911a, so that the securing portion moves down to be separated from the limiting portion.
[00171] In this embodiment, the limiting portion includes the receiving groove 432a in the
outer surface of the staple cartridge channel 43a. The securing portion includes the first end
451a of the cutter 45a. The first end 451a is located at the outer surface of the staple
cartridge channel 43a. When the cutter 45a moves to the receiving groove 432a, the
compression spring 50a acts on the staple cartridge channel 43a to allow the first end 451a
to enter the receiving groove 432a. When the firing block 49a abuts against the cutter 45a,
the firing block 49a drives the first end 451a to shift toward a sidc away from thc staple
cartridge channel 43a, thereby allowing the first end 451a to be separated from the receiving
groove 432a.

[00172] The limiting portion further includes the recessed portion 433a located at the distal
end of the receiving groove 432a. The securing portion further includes a bulging portion
453a located at the distal end of the first end 451a. When the first end 451a is located in the
receiving groove 432a and the cutter 45a continues moving toward the distal end of the
staple cartridge assembly 40a, the bulging portion 453a and the recessed portion 433a are
engaged with each other to ensure the secure effect.

[00173] Here, the limiting portion includes two recessed portions 433a that are
symmetrically distributed at the distal end of the receiving groove 432a, and the securing
portion includes two bulging portions 453a that are symmetrically distributed at the distal
end of the first end 451a.
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[00174] In this embodiment, the driving mechanism 50 includes a compression spring 50a
located on one side of the cutter 45a. The staple cartridge channel 43a is provided with a
receiving chamber 60a for receiving the compression spring 50a. Of course, the driving
mechanism 50 may include two compression springs 50a that are symmetrically distributed
on two sides of the cutter 45a.

[00175] Next, the working principle of the staple cartridge assembly 40a of this embodiment
will be described in detail below.

[00176] Referring to Figs. 38 to 44, when the staple cartridge assembly 40a is in the initial
state of the first firing, the firing block 49a and the cutter 45a are both located at the
proximal end of the staple cartridge assembly 40a; the firing block 49a does not contact the
cutter 45a; and the first end 451a of the cutter 45a is located at the outer surface of the
staple cartridge channel 43a and at the proximal end of the receiving groove 432a.

[00177] Referring to Figs. 45 to 51, when the staple cartridge assembly 40a enters the
closing process, the cutting push rod 47a drives the cutter 45a to move toward the distal end
of the staple cartridge assembly 40a. When the first end 451a of the cutter 45a moves to the
receiving groove 432a, since the compression spring 50a always drives the staple cartridge
assembly 40a to open at the maximal opening angle at the distal end, the compression spring
50a at this time drives the staple cartridge channel 43a to move away from the anvil 42a; the
first end 451a just falls into the receiving groove 432a; the staple cartridge assembly 40a
enters the secure state; and the distal end of the second contact portion 454a of the cutter
45a starts to contact the guiding portion 4911a of the first contact portion 491a of the firing
block 49a. When the cutter 45a continucs moving toward the distal end of the staple
cartridge assembly 40a, the firing block 49a remains stationary; and the firing block 49a
extrudes the cutter 45a through the interaction between the first contact portion 491a and the
second contact portion 454a, to move the first end 451a downward. As a result, the first end
451a is separated from the receiving groove 432a, and the staple cartridge assembly 40a is
released from the secure state.

[00178] Referring to Figs. 52 to 58, when the staple cartridge assembly 40a enters a fully
closing process, the cutting push rod 47a drives the cutter 45a and the firing block 49a to
move toward the distal end of the staple cartridge assembly 40a together until the staple
cartridge assembly 40a is completely closed; and then the cutting push rod 47a drives the
cutter 45a and the firing block 49a to perform the cutting and suturing operation.

[00179] Similarly, when "the distance between the firing block 49 and the cutter 45 is

relatively smaller”, that is, during the first closing, the firing block 49 acts on the cutter 45
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to prevent the securing portion 453 from entering the limiting portion 432, and the staple
cartridge assembly 40 enters the secure state, so that the stapler can be fired. When the
firing is completed, the firing block 49 remains at the distal end of the staple cartridge 41
and there is no resistance against the cutter 45 from the firing block 49, so that the securing
portion 453 cannot be separated from the limiting portion 432 to reach the secure state.
[00180] Referring to Figs. 59 to 65, when the staple cartridge assembly 40a enters the
closing process for the second time, the cutting push rod 47a drives the cutter 45a to move
toward the distal end of the staple cartridge assembly 40a. When the first end 451a of the
cutter 45a moves to the receiving groove 432a, since the compression spring 50a always
drives the staple cartridge assembly 40a to open at the maximal opening angle at the distal
end, the compression spring 50a at this time drives the staple cartridge channel 43a to move
away from the anvil 42a; and the first end 451a just falls into the receiving groove 432a. At
this time, the firing block 49a is located at the distal end of the staple cartridge assembly
40a; the cutter 45a cannot move down; the first end 451a cannot be separated from the
receiving groove 432a; and the staple cartridge assembly 40 remains at the secure state,
thereby preventing the secondary firing. Here, when the cutter 45a continues moving toward
the distal end of the staple cartridge assembly 40a, the bulging portion 453a and the
recessed portion 433a are engaged with each other, so that the cutter 45a and the staple
cartridge channel 43a cooperate more firmly and the higher security is achieved. It should
be noted that the two embodiments above are merely for illustrating the staple cartridge
assembly 40 of the present invention by way of example, and the two embodiments can also
be combined, replaced, or otherwise operated to form a ncw cmbodiment. For cxamplce, the
first embodiment can also include a compression spring for controlling the opening angle at
the distal end of the staple cartridge assembly 40.

[00181] It should be understood that although the present invention is described in terms of
embodiments in this description, not every embodiment includes only one independent
technical solution. The statement mode of the description is merely for clarity, and those
skilled in the art should regard the description as a whole, where the technical solutions in
various embodiments may also be combined properly to develop other embodiments that
can be understood by those skilled in the art.

[00182] The series of detailed illustration listed above are merely for specifically illustrating
the feasible embodiments of the present invention, but not intended to limit the protection
scope of the present invention. Any equivalent embodiments or variations made without

departing from the technical spirit of the present invention shall fall within the protection
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scope of the present invention.
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CLAIMS

1. A staple cartridge assembly, comprising:

a staple cartridge connector, which comprises a housing and a cutting push rod located in
the housing;

a first jaw and a second jaw, both of which arc located at a distal end of the staple
cartridge connector and are capable of being opened/closed;

a firing block, which is movably disposed in the first jaw or the second jaw;

a cutter, which is located at a distal end of the cutting push rod, and is capable of pushing
the firing block to move under the action of the cutting push rod; and

a driving mechanism,

wherein the first jaw is provided with a limiting portion at a proximal end; the cutter is
provided with a securing portion; when the firing block is located at a proximal end of the
staple cartridge assembly, the cutting push rod drives the cutter and the firing block
together to move toward a distal end of the staple cartridge assembly; when the firing block
is located at the distal end of the staple cartridge assembly, the driving mechanism drives
the cutter to move toward the distal end of the first jaw of the staple cartridge assembly;
and the limiting portion and the securing portion resist against cach other to restrict the
cutter from continuing moving toward the distal end of the staple cartridge assembly; and

wherein when the firing block is located at the proximal end of the staple cartridge
assembly and the cutter does not contact the firing block, the driving mechanism drives the
cutter to move to the distal end of the first jaw of the staple cartridge assembly, and the
securing portion enters the limiting portion; and then when the cutting push rod drives the
cutter to continue moving toward the distal end of the staple cartridge assembly, the firing
block abuts against and drives the cutter to shift toward a side away from the first jaw, and

the securing portion is separated from the limiting portion.

2. The staple cartridge assembly according to claim 1, wherein the first jaw comprises a
staple cartridge channel and a staple cartridge, which are connected; the second jaw is an

anvil; and the limiting portion is located at the staple cartridge channel.

3. The staple cartridge assembly according to claim 2, wherein the driving mechanism is
a driving member connected to the housing; the cutting push rod is provided with a boss at

a side close to the driving member; and when the boss moves toward the distal end of the
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staple cartridge assembly and to the driving member, the driving member drives the cutting
push rod to shift toward a side away from the driving member, so that the cutter shifts
toward a side close to the staple cartridge channel to allow the securing portion to enter the

limiting portion.

4. The staple cartridge assembly according to claim 3, wherein the firing block is
provided with a first resisting portion at a proximal end; the cutter is provided with a
second resisting portion at a distal end; and when the first resisting portion and the second
resisting portion resist against each other, the firing block drives the cutter to shift toward a
side away from the staple cartridge channel to allow the securing portion to be separated

from the limiting portion.

5. The staple cartridge assembly according to claim 4, wherein at least one of the first

resisting portion and the second resisting portion is provided with a guiding portion.

6. The staple cartridge assembly according to claim 3, wherein onc of the securing

portion and the limiting portion is a protrusion, and the other is a groove.

7. The staple cartridge assembly according to claim 3, wherein the securing portion is a
protrusion, which comprises a first slope at a proximal end; the limiting portion is a groove,
which comprises a second slope at a proximal end; and the first slope and the second slope

are same in gradient.

8. The staple cartridge assembly according to claim 7, wherein the protrusion comprises a
first plane at a distal end; the groove comprises a second plane at a distal end; and when the
protrusion is located at the most distal end of the groove, the first plane and the second
planc interfere with cach other to restrict the protrusion from being scparated from the

groove.

9. The staple cartridge assembly according to claim 3, wherein the driving member is an
elastic piece; when the boss moves toward the distal end of the staple cartridge assembly
and to the elastic piece, the clastic piece drives the cutting push rod to shift toward a side
away from the clastic piece; and when the firing block abuts against the cutter, the firing

block drives the cutter to shift toward a side away from the staple cartridge channel to allow
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the cutting push rod to reset, and the boss drives the elastic piece to deform toward a side

away from the boss.

10. The staple cartridge assembly according to claim 9, wherein the cutting push rod is
provided with notches on two sides of the boss; and when the elastic piece is separated from

the boss, the elastic piece enters the notches and the elastic piece maintains an initial state.

11. The staple cartridge assembly according to claim 9, wherein the elastic piece is a U-

shaped elastic piece.

12. The staple cartridge assembly according to claim 2, wherein the driving mechanism is
a compression spring that is located at the proximal end of the staple cartridge assembly
and connected to the staple cartridge channel and the anvil; when the cutting push rod
drives the cutter to move toward the distal end of the staple cartridge assembly and to the
limiting portion, the compression spring drives the staple cartridge channel to shift toward a

side close to the securing portion to allow the securing portion to enter the limiting portion.

13. The staple cartridge assembly according to claim 12, wherein the firing block is
provided with a first contact portion at the proximal end of the firing block; the cutter is
provided with a second contact portion at the distal end of the cutter; and when the first
contact portion and the second contact portion resist against cach other, the firing block
drives the cutter to shift toward a side away from the staple cartridge channel to allow the

securing portion to be separated from the limiting portion.

14. The staple cartridge assembly according to claim 13, wherein at least one of the first

contact portion and the second contact portion is provided with a guiding portion.

15. The staple cartridge assembly according to claim 12, wherein the limiting portion
comprises a receiving groove located in an outer surface of the staple cartridge channel; the
securing portion comprises a first end of the cutter; the first end is located at the outer
surface of the staple cartridge channel; when the cutter moves to the receiving groove, the
compression spring acts on the staple cartridge channel to allow the first end to enter the
receiving groove; and when the firing block abuts against the cutter, the firing block drives

the first end to shift toward a side away from the staple cartridge channel to allow the first
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end to be separated from the receiving groove.

16. The staple cartridge assembly according to claim 15, wherein the limiting portion
further comprises a recessed portion located at a distal end of the receiving groove; the
securing portion further comprises a bulging portion located at a distal end of the first end;
and when the first end is located in the receiving groove and the cutter continues to move
toward the distal end of the staple cartridge assembly, the bulging portion and the recessed

portion are engaged with each other.

17. The staple cartridge assembly according to claim 16, wherein the limiting portion
comprises two recessed portions that are symmetrically distributed at the distal end of the
receiving groove; and the securing portion comprises two bulging portions that are

symmetrically distributed at the distal end of the first end.

18. The staple cartridge assembly according to claim 12, wherein the driving mechanism
comprises two compression springs that are symmetrically distributed on two sides of the

cutter.

19. A medical stapler, comprising a staple cartridge assembly according to any one of

claims 1-18.
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